The authors' objectives were three-fold.
surgery or non-cancer laparoscopic surgery.
Outcomes assessed in the review
The primary end point was the incidence of deep vein thrombosis (DVT). This was detected systematically by ultrasonography, the fibrinogen uptake test, impedance plethysmography, thermography or venography at the end of the treatment period, or earlier in cases of clinical suspicion. Positive results from impedance plethysmography or thermography had to be confirmed by venography.
The secondary end points were: the incidence of pulmonary embolism (PE), both fatal and non-fatal; symptomatic venous thromboembolism (VTE), including DVT and/or PE; death; major haemorrhage, wound haematoma and other haemorrhage, but excluding haematoma at the injection site; and the percentage of patients requiring post-operative transfusion, or if unavailable, the percentage of patients requiring transfusion irrespective of when it was used.
The definitions of each of these end points were clearly given in the review. These were used if there was no clear definition in the primary study. If possible, the authors' definitions from the primary studies were used.
How were decisions on the relevance of primary studies made?
The authors do not state how the papers were selected for the review, or how many of the reviewers performed the selection. However, they did state that any discrepancies were resolved by three reviewers at a concordance meeting, thus suggesting that three reviewers selected the studies.
Assessment of study quality
The authors do not state that they assessed validity.
Data extraction
Data from the primary studies were extracted independently by three reviewers. Any discrepancies were resolved by three reviewers at a concordance meeting.
The following data were extracted: name of the author or study acronym; year of publication; the number of patients randomised; indication for surgery, (general, abdominal, gynaecological or cancer); the percentage of patients undergoing surgery for cancer, and if there was any stratification of cancer patients; the type, dose and duration of the treatment regimen; whether the treatment was administered before or after the operation; the study design (open-label, single-or double-blind); the type of anaesthesia (general or regional); the method used to detect DVT; the outcomes assessed and at which time point; and the duration of follow-up. statistical significance. The authors stated that in the absence of a clear explanation for heterogeneity, a random-effects model was planned. This implies that in all other cases, a fixed-effect model was used. Two sensitivity analyses were performed: one according to whether or not dihydroergotamine was used in combination with LMWH, the other according to the UFH dose (5,000 units, two versus three times daily).
Subgroup analyses were performed for the following: studies that were identified as double-blind trials; studies of cancer surgery (greater than 90% of the patients undergoing such surgery); studies of non-cancer surgery; and LMWH dose regimens of less than or equal to 3,400 anti-Xa units, and greater than 3,400 anti-Xa units.
Results of the review
LMWH versus placebo or no treatment: 8 studies including 5,520 patients. Of these, 6 were double-blind and 2 were open; the latter were conducted in cancer patients. LMWH versus UFH: 51 studies including 48,624 patients, of which 33 studies were double-blind. Eight studies were conducted in cancer patients.
The authors also documented the number of studies according to the type of LMWH used and the dose of UFH.
LMWH versus placebo or no treatment: a reduction in the risk of DVT was seen in the LMWH group; the RR was 0.28 (95% confidence interval, CI: 0.14, 0.54, P<0.001). Similar reductions were seen for the clinical end points: the RR was 0.25 (95% CI: 0.08, 0.79, P=0.018) for PE and 0.29 (95% CI: 0.11, 0.73, P=0.009) for clinical VTE. There was a non significant reduction in the overall mortality rate (RR 0.54, 95% CI: 0.27, 1.10, P=0.09).
All side-effects were more common in the LMWH group. The RR was 2.03 (95% CI: 1.37, 3.01, P<0.001) for major haemorrhage, 2.06 (95% CI: 1.77, 2.39, P<0.001)for total haemorrhage, 1.88 (95% CI: 1.54, 2.28, P<0.001) for wound haematoma, and 1.53 (95% CI: 1.28, 1.82, P<0.001) for transfusion.
None of the tests for heterogeneity in this group reached statistical significance. LMWH versus UFH: a non significant reduction in risk was seen in the LMWH group for asymptomatic DVT (RR 0.90, 95% CI: 0.79, 1.02, P=0.10). The RR was 0.88 (95% CI: 0.64, 1.20, P=0.41) for PE, 0.71 (95% CI: 0.51, 0.99, P=0.049) for clinical VTE, and 1.04 (95% CI: 0.89, 1.20, P=0.63) for overall mortality rate.
There were no differences between the two groups in terms of the side-effects studied. The RR was 0.89 (95% CI: 0.75, 1.05, P=0.16) for major haemorrhage, 0.92 (95% CI: 0.79, 1.07, P=0.27) for total haemorrhage, 0.89 (95% CI: 0.74, 1.07, P=0.21) for wound haematoma, and 1.03 (95% CI: 0.94, 1.12, P=0.54) for transfusion. The last three results were obtained from a random-effects model because there was heterogeneity between the studies, yet no clear explanation of why this heterogeneity was present.
